The impact of youth internalising and externalising symptom severity on the effectiveness of brief personality-targeted interventions for substance misuse:A cluster randomised trial by Perrier-Ménard, Eveline et al.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
King’s Research Portal 
 
DOI:
10.1016/j.addbeh.2017.07.015
Document Version
Peer reviewed version
Link to publication record in King's Research Portal
Citation for published version (APA):
Perrier-Ménard, E., Castellanos-Ryan, N., O’Leary-Barrett, M., Girard, A., & Conrod, P. J. (2017). The impact of
youth internalising and externalising symptom severity on the effectiveness of brief personality-targeted
interventions for substance misuse: A cluster randomised trial. Addictive Behaviors.
https://doi.org/10.1016/j.addbeh.2017.07.015
Citing this paper
Please note that where the full-text provided on King's Research Portal is the Author Accepted Manuscript or Post-Print version this may
differ from the final Published version. If citing, it is advised that you check and use the publisher's definitive version for pagination,
volume/issue, and date of publication details. And where the final published version is provided on the Research Portal, if citing you are
again advised to check the publisher's website for any subsequent corrections.
General rights
Copyright and moral rights for the publications made accessible in the Research Portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognize and abide by the legal requirements associated with these rights.
•Users may download and print one copy of any publication from the Research Portal for the purpose of private study or research.
•You may not further distribute the material or use it for any profit-making activity or commercial gain
•You may freely distribute the URL identifying the publication in the Research Portal
Take down policy
If you believe that this document breaches copyright please contact librarypure@kcl.ac.uk providing details, and we will remove access to
the work immediately and investigate your claim.
Download date: 05. Apr. 2019
Accepted Manuscript
The impact of youth internalising and externalising symptom
severity on the effectiveness of brief personality-targeted
interventions for substance misuse: A cluster randomised trial
Eveline Perrier-Ménard, Natalie Castellanos-Ryan, Maeve
O’Leary-Barrett, Alain Girard, Patricia J. Conrod
PII: S0306-4603(17)30270-8
DOI: doi: 10.1016/j.addbeh.2017.07.015
Reference: AB 5229
To appear in: Addictive Behaviors
Received date: 28 April 2017
Revised date: 16 June 2017
Accepted date: 13 July 2017
Please cite this article as: Eveline Perrier-Ménard, Natalie Castellanos-Ryan, Maeve
O’Leary-Barrett, Alain Girard, Patricia J. Conrod , The impact of youth internalising
and externalising symptom severity on the effectiveness of brief personality-targeted
interventions for substance misuse: A cluster randomised trial. The address for the
corresponding author was captured as affiliation for all authors. Please check if
appropriate. Ab(2017), doi: 10.1016/j.addbeh.2017.07.015
This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.
AC
CE
PT
ED
 M
AN
US
CR
IPT
The impact of youth internalising and externalising symptom severity on the 
effectiveness of brief personality-targeted interventions for substance misuse:  A 
cluster randomised trial 
Eveline Perrier-Ménard1, M.D., Natalie Castellanos-Ryan2, Ph.D., Maeve O’Leary-
Barrett3, Ph.D., Alain Girard4, M.Sc., Patricia J. Conrod5, Ph.D. 
1) Eveline Perrier-Ménard, M.D. 
Affiliation : Centre de recherche du CHU Ste-Justine, Université de Montréal  
Address: Centre de recherche du CHU Ste-Justine, Université de Montréal,  
3175 Chemin de la Côte Sainte-Catherine 
Montréal, Québec, H3T 1C5.  
Email : evelinepm@gmail.com  
2) Natalie Castellanos-Ryan, Ph.D. 
Affiliation: École de Psychoéducation, Université de Montréal 
Address :  École de Psychoéducation, Université de Montréal 
Pavillon Marie-Victorin, Bureau C-414 
90, avenue Vincent-d'Indy, Outremont 
Montréal, Québec,  H2V 2S9 
Email: natalie.castellanos.ryan@umontreal.ca  
Tel: 514 343 6111 ext. 28511 
3) Maeve O’Leary-Barrett, Ph.D.  
      Affiliation : Centre de recherche du CHU Ste-Justine, Université de Montréal  
Email: maeve.oleary-barrett@mail.mcgill.ca.  
4) Alain Girard, M.Sc. 
Affiliation: G.R.I.P., Université de Montréal 
Address: Université de Montréal 
Pavillon 3050 Édouard-Montpetit 
C. P. 6128 Succ. Centre-Ville 
Montréal, Québec, H3C 3J7 
Tel: (514) 343-6111 ext. 2550 
Email: alain.girard@umontreal.ca 
ACCEPTED MANUSCRIPT
AC
CE
PT
ED
 M
AN
US
CR
IPT
5) Patricia J. Conrod, Ph.D. 
Affiliations: Department of Psychiatry, Université de Montréal, CHU Hôpital Ste 
Justine and Addictions Department, Institute of Psychiatry, King’s College London.  
Address: Centre de recherche du CHU Ste-Justine, Université de Montréal,  
3175 Chemin de la Côte Sainte-Catherine, Bureau A.17.100 
Montréal, Québec, H3T 1C5.  
Email: patricia.conrod@umontreal.ca.  
Tel: 514-345-4931 ext. 4051  
 
ACKNOWLEDGEMENTS 
This investigation was supported by a research grant and fellowship (2003-2008) from 
Action on Addiction, registered charity number 1007308. Dr. Castellanos-Ryan is 
supported by fellowships from the Ministère de l'Éducation, du Loisir et du Sport du 
Québec, and the Fonds de Recherche en Santé du Québec. Ms. O’Leary-Barrett was 
supported by an Aides a la Formation-Recherche (AFR) grant from the Fonds National 
de Recherche (FNR) du Luxembourg (2012-2016) and Lorne Trottier Science 
Accelerator Fellowship in Psychology from McGill University (2014). Patricia Conrod is 
supported by a Chercheur Boursier-Senior research fellowship awarded by la Fondation 
du Quebec en Recherche – Santé.  
 
 
  
ACCEPTED MANUSCRIPT
AC
CE
PT
ED
 M
AN
US
CR
IPT
INTRODUCTION 
Adolescent mental health problems are associated with substance misuse, with dually 
diagnosed patients being the norm, rather the exception. Up to 80% of adolescents with 
a primary Axis I disorder have co-morbid substance use disorder (SUD) [1, 2], with 11-
16% of adolescent outpatients diagnosed with a co-occurring SUD [3]. 
The risk of a dual diagnosis is sizeable in youth [4] and, in addition to representing a 
challenge for clinicians, has many personal, familial and societal implications. Dual 
diagnoses are associated with poor treatment outcomes and compliance, more severe 
psychiatric symptoms, higher relapse rates, suicidal ideation and attempts, and poorer 
functioning [5-8]. Treatment programs are under-developed for dual diagnoses [9], as 
many evidence-based practices do not address the additional impact or interaction of 
conditions co-occurring with the primary diagnosis.  
Several theoretical models have been proposed to explain comorbidity between 
disorders. One influential theory is the “common factor” model, whereby comorbid 
disorders are explained through their relationship to a common underlying variable, 
such as personality [10, 11]. Four different personality profiles, Hopelessness, Anxiety-
Sensitivity, Impulsivity and Sensation Seeking, play a particularly important role in the 
onset and development of substance misuse and psychiatric symptoms.  Each is 
associated with different motives for substance use [12], drug use profiles [13] and 
patterns of non-addictive psychopathology [14]. These high-risk personality traits are 
targeted in a brief, selective intervention program named Preventure, which was 
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developed in order to prevent alcohol and drug use problems in adolescence, and has 
since been validated in five separate randomised controlled trials in Canada, the United 
Kingdom, The Netherlands and Australia. This cognitive-behavioral intervention has 
been shown to reduce substance use and related problems up to three years post-
intervention [15-21]. 
It remains to be determined if this intervention approach is as effective for those who 
may already experience significant mental health problems prior to intervention 
delivery.  Indeed, some evidence suggests that substance misuse interventions may not 
be as effective in those participants who have co-occurring mental health problems [6, 
22]. The Preventure program has been shown to concurrently reduce internalising and 
externalising problems up to two years post-intervention [23, 24]. This suggests that, 
through targeting the underlying personality risk factors, Preventure may 
simultaneously address the adverse emotional and behavioural consequences of these 
high-risk traits.  
 
The current study aims to examine the moderating effects of pre-existing mental health 
symptoms on the effectiveness of Preventure interventions on alcohol outcomes. These 
results will inform on the potential applicability of this intervention to clinical child and 
adolescent populations, as well as with individuals with a dual diagnos es, who are 
currently under-served by treatment programs. 
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METHODS  
Participants and procedures 
19 secondary schools across 18 London boroughs were recruited to participate in the 
Adventure cluster-randomised trial, and all grade 9 students were invited to participate 
(n=3021). The response rate was 87.5% (n=2643). The study selected youth who 
reported high levels of four personality traits according to the Substance Use Risk Profile 
Scale  (SURPS; [12]). High-risk status was defined as scoring one standard deviation 
above the school mean on one of the four subscales of the SUPRS. The final study 
sample consists of 1025 high-risk adolescents (54% male, mean age 13.7 years at 
baseline, 43% white). This sample represents 84.7% of randomized high-risk 
participants. The study followed a cluster randomised design in which schools  were 
allocated to intervention or control conditions according to a computerised 
randomisation procedure. High-risk participants from intervention schools were invited 
to participate in personality-targeted interventions. These participants were assigned to 
the personality-targeted intervention for which they showed the most statistical 
deviance according to z-scores. Please see Figure 1 (CONSORT diagram) for further 
information on participant enrolment, allocation and follow-up in the study. 
Participants were surveyed during class time using self-report questionnaires at 6-
month intervals for 2 years. To maximize the accuracy of self-reports, visual prompts 
were used to assess quantity of alcohol consumption, a reliability check (sham drug 
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item) was included, and baseline and follow-up assessments were conducted by 
research, rather than school, staff. 
 
Ethical considerations 
Active assent from students and passive consent from parents for both survey and 
intervention phases were obtained.  
 
All high-risk students were included in the intent-to-treat analysis regardless of whether 
or not they received an intervention. Please see Figure 1 (CONSORT diagram) for more 
information.  
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Figure 1: CONSORT diagram 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Assessed for eligibil ity 
(n = 2643, 87.5%) 
Excluded (n =1433) 
 
Not high-risk according to Substance Use 
Risk Profile Scale 
Randomized (n = 1210) 
11 intervention schools (n=694) 
 
Received personality-matched 
intervention (n=574) 
Absent from school or refused consent 
(n =120) 
 
165 (23.8%) scored high in H 
194 (28.0%) scored high in AS 
162 (23.3%) scored high in IMP 
173 (24.9%) scored high in SS 
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8 control schools  
(n = 516) 
 
No treatment 
 
118 (22.9%) scored high in H 
134 (26.0%) scored high in AS 
128 (24.8%) scored high in IMP 
136 (26.4%) scored high in SS 
 
 
 
Invited to participate 
(n = 3021) 
 
Excluded (n=378) 
 
Parents refused consent (n=55) 
Students refused consent (n=162) 
Unrel iable data or did not answer enough 
questions in survey (n=161)   
 
6 months:   622 
12 months: 601 
18 months: 525 
24 months: 525 
 
6 months:   393 
12 months: 438 
18 months: 388 
24 months: 347 
 Analyzed (n = 587) 
 
Excluded from analysis 
due to unreliable data (n = 108)  
Analyzed (n = 438) 
 
Excluded from analysis 
due to unreliable data (n = 78)  
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Final sample for analysis (n=1025) 
84.7% of randomized high-risk participants 
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Measures 
Demographics  
Adolescents provided gender and ethnicity information using a multiple-choice 
procedure. 
Personality risk 
The 23-item SURPS questionnaire [12] was used to assess variation in personality risk for 
substance abuse and dependence including four different dimensions: Sensation-
Seeking, Impulsivity, Anxiety-Sensitivity and Hopelessness (referred to in adolescents as 
Negative Thinking).  The SURPS has good concurrent, predictive and incremental validity 
(relative to other personality measures) in differentiating individuals prone to 
reinforcement-specific patterns of substance-use [12-15, 25]. It is concurrently and 
prospectively associated with substance misuse and non substance-related externalising 
behaviours and internalising symptoms [12, 14, 25], and shows adequate sensitivity and 
specificity with respect to predicting the majority of youth who will develop substance 
use and mental health problems, and the types of problems that they develop [14]. 
Drinking outcomes 
Alcohol use was assessed by asking students to report the quantity and frequency of 
their alcohol consumption over the past 6-months. Binge-drinking was assessed by 
asking students how often they had consumed 5 or more alcoholic beverages (4 or more 
for girls) on one occasion. An alcohol problem score was created using a shortened 
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version of the Rutgers Alcohol Problem Index (RAPI; [26]). RAPI scores were log-
transformed in order to compensate for the skewed nature of the data.  
 
Internalising symptoms 
Depression and anxiety symptoms over the past 6 months were measured using the 
Depression and Anxiety subscales from the Brief Symptoms Inventory [27], a 
standardized self-report symptom inventory. Both depression and anxiety scores were 
log-transformed in order to compensate for the skewed nature of the data, and were 
then standardized using z-scores.  
Externalising symptoms  
Conduct problems and hyperactivity/inattention symptoms were assessed according to 
the conduct and hyperactivity/inattention subscales of the Strengths and Difficulties 
Questionnaire [28]. Both are sum scores of 5 items each. Total conduct problem and 
hyperactivity/inattention scores were standardized using z-scores.  
 
Intervention 
All interventions were provided at the participants’ schools by a trained facilitator and 
co-facilitator from January to April 2008. Each intervention involved two 90-minute 
sessions, with an average of 6 personality-matched adolescents per group, and were 
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conducted using manuals that included real life ‘scenarios’ shared by high-risk U.K. 
youth in specifically-organised focus groups. All 4 personality manuals were based on a 
cognitive-behavioural therapy model, incorporating psycho-educational and 
motivational enhancement therapy components [29]. In the first session, participants 
were guided in a goal-setting exercise designed to enhance motivation to explore 
personality and new ways of coping with one’s personality. Psycho-educational 
strategies were used to educate participants about the target personality variable and 
the associated problematic coping behaviors, such as interpersonal dependence, 
avoidance, aggression, risky behaviors and substance misuse. Participants were then 
introduced to cognitive-behavioral model and then guided in dissecting a personal 
experience according to the physical, cognitive and behavioral components of an 
emotional response. All exercises discussed thoughts, emotions and behaviors in a 
personality-specific way (e.g., catastrophic thoughts and avoidance in the AS 
interventions). In the second session, participants were encouraged to identify and 
challenge personality-specific cognitive distortions that lead to problematic behaviors. 
For more information regarding the content of the interventions, please refer to 
previous publications and a recent review article  [30, 31].  
 
Data analysis 
Baseline symptoms of depression, anxiety, conduct disorder and 
hyperactivity/inattention were examined separately as moderators of the intervention 
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effect on each of the drinking outcomes, i.e. alcohol use, binge-drinking, and alcohol-
related problems over two-year post-intervention. Two-part latent growth curve models 
of alcohol consumption were created using Mplus version 6.11 [32]. This statistical 
strategy allowed us to model both onset and frequency of substance–related 
behaviours as correlated events and also allowed for the observation of main effects of 
the intervention across time (i.e., the intercept centered at 6-months) and time-
dependent effects of the intervention (i.e., the growth from 6 to 24 months). In part 1 of 
the model, the probability of a drinking event in the past 6 months was separated from 
the rest of the distribution by creating binary variables representing presence or 
absence of the behaviour in the past six months.  This variable was then modelled 
through a random effects probit model in which the probability of use was regressed on 
an intercept (centered at the 6-month follow-up) and a growth parameter. The intercept 
refers to any group differences in drinking at the first follow-up (and the extent to which 
that effect carries over to subsequent follow-up scores) and the linear slope refers to 
change in probability of the behaviour from 6-24 months (capturing any linear increase 
or decreases in group differences over time).  In part 2 of the model, the continuous 
indicators of the behaviour (frequency of drinking, quantity of drinking, frequency of 
binge drinking and severity of problem drinking symptoms) were modelled given their 
onset.  In this model, only cases reporting the behaviour at a particular time point were 
included in the analysis. 
Interaction terms were then created between intervention status and symptoms scores, 
and included in these models along with intervention status, symptom scores and 
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baseline substance use measures. The impact of each moderator variable was examined 
separately whilst controlling for the three other potential moderators. This allowed us 
to examine the impact of individual symptoms (e.g., depression) over and above the 
influence of other comorbid problems (e.g., anxiety).  Baseline demographic variables 
(gender and ethnicity) were used as covariates in all analyses.   
To clarify the impact of a moderator, the effect of the intervention was tested and 
plotted at different levels of a moderator, i.e. one standard deviation above (“high” 
symptoms) and below (“low” symptoms) the mean. 
The main aim of the analyses was to investigate overall impact of the interventions at 6 
months and on the symptom slope from 6 to 24 months. Namely, there were no time-
specific hypotheses regarding time by intervention interaction from 6 to 24 months.  
Intra-cluster correlations for all outcome variables were below 5% at each time-point, 
indicating that the variance attributable to the cluster (school) was negligible. Therefore, 
statistical analyses did not take school clusters into account. (A previous publication 
using this sample showed no effect of controlling for cluster on main effects of 
intervention on all drinking outcomes [18]). 
 
Missing data 
Missing data were imputed using full information maximum likelihood estimation in 
SPSS statistical software (SPSS Inc.)  [33], which enabled us to use all available data. This 
ACCEPTED MANUSCRIPT
AC
CE
PT
ED
 M
AN
US
CR
IPT
procedure is considered valid for data missing not at random when less than 25% of a 
dataset is missing, which was the case for this database. 
 
RESULTS 
Baseline sample demographics, depression, anxiety, conduct problems and 
hyperactivity/inattention symptoms by intervention versus control groups are reported 
in table 1. There were no significant differences between groups on psychiatric 
symptoms (i.e., moderators) and demographics, with the exception of age (t(939.6) =-
2.007, p=.05).  
 
 
Table 1. Baseline characteristics  
 Control  Intervention 
Male (%) 57 51.9 
White (%) 43.5 42 
Age (mean) 13.69 13.73 
Depression symptoms(mean) 13.99 14.53* 
Anxiety symptoms (mean) 9.16 9.55 
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Note. * significant difference relative to control group. p<.05 
 
Overall effects 
Table 2 presents results from the four 2-part growth curve models of the intervention 
effects on the different drinking outcomes when no moderators were included in the 
analysis (i.e. the primary outcomes of the trial,  [18]).  As previously reported, there was 
a significant treatment effect on the intercepts of all alcohol use outcomes. When 
drinking was reported, high-risk youth were also shown to benefit from the 
interventions over the 24-month follow-up on overall quantity of drinking, (b =-0.098, 
p=0.04), and growth in drinking problems, (b =-0.098, p=.04). 
 
 
 
 
 
Table 2. Intervention effects on alcohol consumption with no moderators 
Conduct problem symptoms (mean) 3.55 3.49 
Hyperactivity/inattention symptoms (mean) 5.05 4.99 
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Note. S.E. : Standard Error. Est. : Estimate. ID: Intercept. dichotomous part of the model. SD: Slope. 
dichotomous part of the model. IC: Intercept. continuous part of the model. SC: Slope. continuous part of 
the model. *:p≤.05,**:p≤.01 , ***:p≤.001  
 
Effects in symptomatic individuals 
Depression and anxiety 
None of the interaction terms for depression and anxiety symptoms were significantly 
associated with drinking, binge-drinking, and drinking problems, suggesting that 
presence of these symptoms did not moderate any of these intervention effects. 
 
Dichotomous Model Estimate S.E. Continuous Model  Estimate S.E. 
Alcohol frequency 
ID -0.45*** 0.13 
Alcohol 
frequency 
IC -0.08 0.05 
SD 0.11* 0.06 SC 0.01 0.02 
Alcohol quantity 
ID -0.45*** 0.13 
Alcohol quantity 
IC -0.10* 0.05 
SD 0.12* 0.06 SC -0.01 0.02 
Binge drinking  
ID -0.39** 0.16 
Binge drinking 
frequency 
IC -0.06 0.05 
SD 0.05 0.07 SC 0.01 0.02 
Alcohol-related 
problems 
ID -0.25* 0.12 
Alcohol-related 
problems 
IC 0.04 0.12 
SD -0.07 0.06 SC -0.10* 0.05 
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Table 3. Moderation of depression and anxiety symptoms on intervention effects on 
alcohol use outcomes 
Dichotomous Model Estimate S.E. Continuous Model  Estimate S.E. 
Depression x Intervention          
 
Alcohol frequency 
ID -0.21 0.14 
Alcohol frequency 
IC 0.002 0.05 
 SD 0.12 0.06 SC -0.01 0.02 
 
Alcohol quantity 
ID -0.21 0.14 
Alcohol quantity 
IC 0.001 0.05 
 SD 0.12 0.06 SC -0.02 0.02 
 
Binge drinking frequency 
ID -0.27 0.16 
Binge drinking frequency 
IC 0.002 0.06 
 SD 0.07 0.08 SC 0.00 0.02 
 
Alcohol-related problems 
ID -0.20 0.12 
Alcohol-related problems 
IC 0.03 0.12 
 SD 0.09 0.06 SC 0.02 0.05 
Anxiety x Intervention          
 Alcohol frequency ID -0.22 0.14 Alcohol frequency IC -0.01 0.05 
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 SD 0.07 0.06 SC -0.01 0.02 
 
Alcohol quantity 
ID -0.22 0.14 
Alcohol quantity 
IC -0.05 0.05 
 SD 0.07 0.06 SC 0.01 0.02 
 
Binge drinking  
ID -0.29 0.15 
Binge drinking frequency 
IC 0.03 0.05 
 SD 0.06 0.07 SC -0.01 0.02 
 
Alcohol-related problems 
ID -0.11 0.12 
Alcohol-related problems 
IC -0.08 0.12 
 SD 0.06 0.06 SC 0.06 0.045 
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Hyperactivity/Inattention (H/I) 
H/I symptoms did not moderate intervention effects on probability of drinking, growth in 
probability of drinking (dichotomous model), or frequency or growth in frequency of 
drinking when drinking occurred (continuous model).  However, a significant interaction 
was found for growth in drinking quantity in the continuous model (b=0.040, p=0.04), 
indicating a beneficial effect of the intervention on growth in drinking quantity in 
adolescents reporting lower (1 SD below the mean) H/I symptoms (b =-0.061, p=0.05), 
but not in adolescents reporting higher (1 SD above the mean) H/I symptoms (b=0.020, 
p=0.46).  
H/I moderated the intervention effect on probability of binge drinking (b=-0.391, 
p=0.01): Youth who reported higher H/I symptoms benefited from the intervention in 
terms of reducing their probability of binge-drinking (b=-0.727, p=0.001), while youth 
who reported lower symptoms did not (b=0.055, p=0.81) (See Figure 2).  
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Figure 2. Intervention x Baseline Hyperactivity/Inattention (high/low) on Binge 
Drinking onset 
 
I (Intercept) : significant difference relative to Intervention High, p<0.05  
Control Low: Control group, Low on Hyperactivity/inattentive problems (1 S.D. below the mean)  
Control High: Control group, High on Hyperactivity/inattentive problems (1 S.D. above the mean) 
Intervention Low: Intervention group, Low on Hyperactivity/inattentive problems (1 S.D. below the mean)  
Intervention High: Intervention group, High on Hyperactivity/inattentive probl ems (1 S.D. above the 
mean) 
 
H/I did not significantly moderate the effect of the intervention on probability of problem 
drinking at 6 months, but did moderate the effect on this outcome across time (b=0.186, 
p=0.001): the intervention was associated with a decreased probability in reporting 
drinking problems across time in adolescents low in H/I symptoms (b=-0.265, p=0.001), 
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but not in those reporting higher H/I symptoms (b=0.106, p=0.17). The continuous model 
did not reveal any significant moderation of H/I on intervention effects. 
Conduct problems (CP) 
CP significantly moderated intervention effect on probability of drinking at 6-months 
(b=-0.366, p=0.01): the intervention was associated with lower probability of drinking for 
adolescents with higher CP (b=-0.816, p<0.001), but not for adolescents reporting lower 
CP (b=-0.084, p=0.64). The CP by intervention interaction for growth in probability of 
drinking over the course of the trial was also significant (b=0.114, p=0.04), showing that 
the intervention was associated with an increase in growth of probability of drinking 
across time for adolescents reporting higher conduct problems (b=0.230, p=0.01), but not 
for adolescents reporting lower problems (b=-0.003, p=0.97) (See Figure 3).  
Figure 3. Intervention x Baseline Conduct Problems (high/low) on Drinking onset 
 
I (Intercept) : significant difference relative to Intervention High, p<0.01  
S (Slope) : significant difference relative to Intervention High, p<0.05  
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Control Low: Control group, Low on Conduct problems (1 S.D. below the mean) 
Control High: Control group, High on Conduct problems (1 S.D. above the mean)  
Intervention Low: Intervention group, Low on Conduct problems (1 S.D. below the mean)  
Intervention High: Intervention group, High on Conduct probl ems (1 S.D. above the mean) 
The probability of binge drinking at 6-months was also moderated by CP (b=-0.315, 
p=0.05): the intervention was associated with lower probability of binge drinking for 
adolescents reporting higher CP (b=-0.680, p=0.002), but not for adolescents reporting 
lower CP (b=-0.005, p=0.82) (See Figure 4). However, the interaction for growth in 
probability of binge drinking did not reach significance, suggesting that the benefits of 
the intervention for children with high levels of CP were maintained over the 24-month 
period.  
 
Figure 4. Intervention x Baseline Conduct Problems (high/low) on Binge Drinking onset  
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I (Intercept) : significant difference relative to Intervention High, p<0.05  
Control Low: Control group, Low on Conduct problems (1 S.D. below the mean) 
Control High: Control group, High on Conduct problems (1 S.D. above the mean)  
Intervention Low: Intervention group, Low on Conduct problems (1 S.D. below the mean)  
Intervention High: Intervention group, High on Conduct problems (1 S.D. above the mean) 
Finally, CP did not moderate the effect of the intervention on probability of drinking 
problems, but significantly moderated the intervention effect on growth in probability of 
drinking problems (b=0.117, p=0.03): the intervention was associated with lower 
probability of reporting drinking problems for adolescents reporting lower CP (b=-0.195, 
p=0.02), but not for those reporting higher CP (b=0.038, p=0.61).  
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Table 4: Moderation of hyperactivity/inattention and conduct problem symptoms on 
intervention effects on alcohol use outcomes 
Dichotomous Model Estimate S.E. Continuous Model  Estimate S.E. 
Hyperactivity x Intervention       
Alcohol frequency 
ID -0.24 0.14 
Alcohol frequency 
IC 0.04 0.05 
SD 0.09 0.06 SC 0.02 0.02 
Alcohol quantity 
ID -0.22 0.14 
Alcohol quantity 
IC -0.04 0.05 
SD 0.08 0.06 SC 0.04* 0.02 
Binge drinking  
ID -0.39** 0.16 
Binge drinking frequency 
IC 0.05 0.05 
SD 0.14 0.07 SC -0.01 0.02 
Alcohol-related problems 
ID -0.24 0.13 
Alcohol-related problems 
IC -0.07 0.11 
SD 0.19*** 0.06 SC 0.04 0.05 
Conduct Problems x 
Intervention 
 
     
Alcohol frequency 
ID -0.37** 0.13 
Alcohol frequency 
IC 0.05 0.05 
SD 0.12* 0.06 SC -0.02 0.02 
Alcohol quantity ID -0.36** 0.13 Alcohol quantity IC -0.04 0.05 
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Note. S.E. : Standard Error. Est. : Estimate. ID: Intercept. dichotomous part of the model. SD: Slope. 
dichotomous part of the model. IC: Intercept. continuous part of the model. SC: Slope. continuous part of 
the model. *:p≤.05,**:p≤.01 , ***:p≤.001 
 
 
Odd ratios were calculated to estimate the relative benefits of the intervention.  Youth 
with high levels of H/I symptoms had 2.7 (95% CI = 2.6-2.9) lower odds of having 
initiated binge drinking 6 months after the intervention relative to those with equally 
elevated H/I symptoms who did not receive the intervention. Adolescents with high 
levels of CP had 2.9 (95% CI = 2.7-3.1) and 2.5 (95% CI = 2.2-2.8) lower odds of having 
initiated alcohol consumption and binge drinking, respectively, relative to those with 
similarly high levels of CP who did not receive the intervention.   
 
SD 0.11* 0.06 SC 0.03 0.02 
Binge drinking  
ID -0.32* 0.16 
Binge drinking frequency 
IC 0.06 0.05 
SD 0.02 0.07 SC -0.01 0.02 
Alcohol-related problems 
ID -0.21 0.12 
Alcohol-related problems 
IC 0.11 0.12 
SD 0.12* 0.05 SC -0.02 0.05 
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DISCUSSION 
This study examined whether psychiatric symptoms moderated the effect of 
personality-targeted interventions on adolescent substance use in the Adventure trial 
[18]. This is the first examination of whether children with preexisting mental health 
symptoms would benefit equally from this intervention approach.  Results indicate that 
high-risk youth with depression and anxiety symptoms did not respond differently to 
the intervention with regards to reducing their alcohol consumption or alcohol-related 
problems. These results contrast with other studies indicating that individuals  with 
depression/anxiety symptoms have a poorer response to substance use interventions 
[34, 35]. Prior research has also shown that adolescents with high levels of substance 
use have a poorer response to depression interventions [8]. Together, these studies 
suggest that, for individuals with comorbid depression/anxiety and risk for substance 
misuse, targeting the underlying personality risk factors for these problems 
(hopelessness or anxiety-sensitivity) may be the most appropriate intervention strategy 
to address both sets of symptoms. In the Preventure program, for instance, youth are 
guided in understanding that substance use is a risky way of coping with their 
personality profiles as, while it may provide short-term relief, it is associated with 
negative outcomes in the longer term for their particular symptoms (e.g., anxiety or 
depression).  
Meanwhile, symptoms of H/I and CP significantly moderated the effects of intervention 
on adolescents’ alcohol misuse in this study, but in a time-limited way. This intervention 
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approach appeared to decrease the likelihood of alcohol-related problems in youth with 
high levels of H/I symptoms and CP relative to youth with lower levels of these 
problems.  Furthermore, there was some evidence that youth with high levels of 
externalising symptoms at baseline benefited more from the interventions at earlier 
follow-up periods (6 months post-intervention), with an almost threefold reduced odds 
of binge drinking in youth with high levels of externalising problems. However, the lack 
of interaction between CP and intervention for binge-drinking slope suggests that 
intervention effects on binge drinking in youth with elevated CP were maintained over 
the 24-month period. It is also noteworthy that, whilst adolescents reporting more 
symptoms at baseline benefited most from the intervention at 6 months, they also had 
a higher increase on every outcome over two years. These results could potentially be 
explained by the increased relevance of therapeutic concepts for this population (hence 
the enhanced beneficial effects at 6 months). Additional or booster sessions may be 
necessary to prolong these beneficial effects.  
In the overall high-risk sample, when the impact of moderators was not considered, this 
intervention approach was shown to be associated with a 3-year reduction on all 
drinking outcomes [20]. Early-onset initiation was found to be delayed in intervention 
participants, yet not prevented completely. This is to be expected due to the fact that 
experimentation with substances is normative [36]. Since delaying the age of onset of 
consumption by one year reduces the odds of alcohol dependence by 9% [37], this 
effect is certainly not negligible.  It may even suggest a protective effect in these youth, 
who are already considered vulnerable due to their struggle with other emotional and 
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behavioral concerns. This intervention has resulted in clinically significant symptoms of 
depression, anxiety and conduct disorder over 2-years [24]. Taken together, these set of 
findings suggest that the personality-targeted approach may be particularly effective for 
helping youth with externalising problems to delay onset of and rapid progression to 
binge-drinking.   
The importance of this study lies in the fact that patients with clinical levels of mental 
health symptoms may benefit from personality-targeted interventions as a supplement 
to their usual therapy. Indeed, personality-targeted interventions should be considered 
in future studies of improvement of health services available to this population [9]. 
Future studies could conduct a comparative analysis of personality-targeted 
intervention versus treatment-as-usual in youth receiving psychological treatment for 
mental health issues, in order to assess whether personality-targeted interventions may 
be sufficient as a stand-alone treatment for dually diagnosed patients (or, instead, 
whether they may be more suitable as an adjunct to existing treatments). It would also 
be of interest to test whether an extended version of the personality-targeted 
intervention program may prolong the enhanced intervention effects on substance 
related outcomes reported by youth with high levels of externalising problems (e.g., 
binge drinking and alcohol-related problems), which were time-limited in the current 
study (although intervention effects were maintained over the 24-month follow-up 
period). An extended follow-up period in future studies would also allow a 
measurement of the impact of these brief interventions on the risk of addiction in late 
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adolescence (this question is currently being examined in a five-year trial of personality-
targeted interventions in Canada [38]). 
The strengths of this study include the intent-to-treat analysis, long-term and multiple 
follow-ups allowing measurement of intervention effects over an extended period, and 
statistical methods that capture onset and growth in trajectories of outcomes and the 
complex structure of drinking outcome data, which all contribute to an evidence base 
extending this prevention model to more severely affected psychiatric populations and 
settings. However, a number of limitations should be noted. It is widely accepted that 
self-report questionnaires can be used to measure externalising and internalising 
symptoms among adolescents, which might go unnoticed by parents and teachers, but 
they need to be interpreted with caution.  In this study, several methods were used to 
maximize the accuracy and reliability of self-report data, including the addition of a 
sham drug item, assuring confidentiality and no consequences to self-report use, as well 
as having the data collection performed by research assistants rather than teachers. 
Finally, in a previous publication [18], we report that youth self-report age of onset of 
alcohol use is highly reliably reported across multiple assessments (chronbach 
alphas=0.90).   
A pilot project is currently underway in a clinical setting at CHU Ste-Justine, Montreal, 
Canada in order to attempt to replicate these results in a clinical population (Prevention 
and Reduction of Alcohol and Drug Problems in a Clinical Psychiatric Youth Population; 
unique identifier: NCT01595568).  
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CONCLUSION 
This is the first study demonstrating that brief, personality-targeted interventions are 
effective in reducing substance misuse over a two-period in youth who are at 
particularly high-risk for addiction and mental health problems, namely those 
experience significant mental health problems in adolescence. These results suggest 
that personality-targeted interventions should be considered as a potential treatment 
adjunct in order to improve the provision of mental health services to at-risk youth. 
Although the current study describes the efficacy of this approach in a community 
sample, it is possible that personality-targeted interventions may equally be effective in 
youth with a dual diagnosis of mental health and substance use problems, as a previous 
trial demonstrated that a personality-targeted approach was effective in reducing 
substance use in an adult, clinical population [39]. These results have significant clinical 
implications given the recognised difficulties in effectively treating individuals with a 
dual diagnosis. 
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Highlights 
 Personality-targeted interventions reduce binge drinking in high-risk youth. 
 Youth with high (vs. low) externalising symptoms benefitted more from the 
intervention.  
 Personality-targeted interventions may effectively treat dually diagnosed youth.  
 The presence of high internalising symptoms didn’t moderate intervention 
effects.  
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